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Stem	cell	 dynamics	define	 the	probability	 of	 accumulating	mutations	within	 the	 intestinal	 epithelium.	 In	 this	 issue	of	Cell	Stem	Cell,	Nicholson	et	 al.	 (2018)	 report	 that	 human	 intestinal	 stem	 cell	 dynamics	 differ
significantly	from	those	of	mice	and	establish	that	oncogenic	mutations	are	more	likely	to	expand;	therefore,	“normal”	epithelium	may	carry	multiple	mutations.






















advantageous	mutations	upon	both	 intra-cryptal	dynamics	and	crypt	 fission.	Compared	with	neutral	mutations,	 the	authors	conclude	that	over	a	 lifetime,	the	pro-oncogenic	mutations	KRAS	and	STAG2	have	a	155-fold	and	13-fold
greater	expansion	coefficient,	respectively.
The	study	from	Nicholson	et	al.	(2018)	has	 implications	for	the	ISC	and	cancer	fields.	For	 instance,	 the	human	colon,	rather	than	being	ubiquitously	composed	of	non-mutant	cells,	 is	 likely	to	be	a	mosaic	of	mutant	clonal
patches,	which	will	shape	the	subsequent	interpretation	of	mutant	phenotypes.	Similarly,	founding	mutations	may	influence	the	fitness	of	secondary	mutations	that	occur	within	the	same	clonal	patch.	For	example,	clonal	fixation	of
APC	mutant	cells	may	differ	profoundly	if	a	pre-existing	KRAS	mutation	is	present.	This	may	potentiate	rapid	expansion	of	neoplastic	clones,	in	line	with	recent	reports	describing	tumor	mutation	hierarchy	and	the	so-called	“big	bang”
model	(Roerink	et	al.,	2018;	Sottoriva	et	al.,	2015).	Therefore,	the	colon	and	other	epithelia	may	mimic	the	skin,	where	multiple	mutations	are	required	to	subvert	homeostatic-constraint	mechanisms.	For	example,	we	observed	that	loss
of	Tgfbr1	drove	rapid	invasive	carcinoma	when	combined	with	KrasG12D,	whereas	KrasG12D	alone	had	little	phenotype	and	failed	to	drive	cancer	(Cammareri	et	al.,	2016).
In	the	future,	it	will	be	interesting	to	assess	if	any	common	colorectal	cancer	risk	alleles	or	lifestyle	predispositions	impinge	on	human-stem-cell	dynamics.	Moreover,	given	the	sluggish	pace	of	clonal	fixation,	this	could	provide
a	promising	therapeutic	window	to	eradicate	premalignant	clones	prior	to	fixation.
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